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ABSTRACT
Objective: To know the profile of newborn diagnosed with gastroschisis and treated 
at a public hospital at Porto Alegre, southern Brazil.
Method: A cross-sectional, descriptive, quantitative study was conducted to retrospectively 
analyze 54 medical records of neonates diagnosed with gastroschisis treated at the 
study hospital between January 2006 and January 2016. The analysis included all 
medical records of infants diagnosed with gastroschisis and born in the institution 
studied, as well as those who were transferred from other health institutions in the 
period examined. Medical records were searched through electronic consultation to 
the institution’s Epidemiology Service, using the International Code of Diseases (ICD) 
10 Q 793). Later, the files were accessed through the Medical Records and Statistics 
Service. Information was collected using a form containing the study variables. The data 
analysis was performed using SPSS software, version 21.0. The study complied with 
the ethical aspects of human research legislation.
Results: The prevalence of gastroschisis was 0.11%, totaling 54 cases identified. 
Mean maternal age was 20.2 years; sex distribution was equal among newborns with 
the malformation; and 72.5% of cases had primary abdominal closure.
Conclusion: The results for related causes and treatment, such as maternal age, 
drug use, and type of abdominal closure, were similar to findings from other studies 
on gastroschisis.
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Changes in embryonic development, whether structural or functional, may 
result in congenital anomalies affecting one or more organs1. Gastroschisis is 
a congenital malformation characterized by incomplete closure of abdominal 
wall and protrusion of intestines outside bowel appears outside the infant’s 
abdominal cavity2,3.
The prevalence of malformations in Brazil is similar to that found in 
other world regions4. Gastroschisis is associated with low maternal age 
(< 20 years), smoking, consumption of illegal drugs, and use of vasoactive 
drugs2. Its incidence has increased in recent decades, ranging from one to five 
cases per 10,000 live births. This increase is related to increased exposure 
to risk factors known so far5.
At-risk mothers include those in very early or in advanced reproductive age. 
Maternal physiological immaturity is believed to cause serious maternal-fetal 
complications. However, pregnancy in women over 35 years of age is 
considered risky due to hormone and biochemical deficiencies that these 
women may have6.
The benefits of prenatal diagnosis of gastroschisis involve family support, 
birth planning, and specific care protocols2. Birth planning and the choice 
of mode of delivery are extremely important, with cesarean section being 
the mode of choice because it poses less risk of infection in neonates with 
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exposed viscera. Thus, early prenatal diagnosis 
of gastroschisis may significantly reduce time to 
corrective surgery for this neonatal complication7.
Newborns (NBs) with gastroschisis have a very 
variable prognosis, possibly requiring prolonged 
hospital stay, intensive care, antibiotic therapy, 
parenteral nutrition, and surgical treatment. Improved 
survival rates for gastroschisis result from appropriate 
surgical and clinical treatment both in the immediate 
postpartum period and in the intensive care setting. 
Within this context, the recommended treatment 
involves primary abdominal wall closure and secondary 
closure if necessary8,9. Abdominal closure leads to 
reduced risk of bacterial loop contamination, sepsis, 
hypothermia, and metabolic dysfunctions. Primary 
closure consists of abdominal fascial closure after 
reduction of eviscerated loops, and staggered 
(or secondary) closure uses a silo to hold the exposed 
loops and reduce them gradually after surgery, resulting 
in the correction of the defect or including surgical 
reinterventions 5 to 10 days after primary closure7. 
The most common postoperative complications consist 
of necrotizing enterocolitis, short bowel syndrome, 
malabsorption, intestinal obstruction, and cholestasis, 
due to prolonged use of parenteral nutrition9,10, but 
neonate dietary tolerance is increased when diet is 
gradually started with smaller volumes11.
The relevance of the present study lies on the 
importance of gastroschisis as an abdominal wall 
malformation considered as a rare event with a 
multifactorial etiology12. The general aim of the study 
was to investigate the profile of NBs diagnosed with 
gastroschisis and treated at a large public hospital in 
Porto Alegre, southern Brazil. Its specific aims were 
to identify the prevalence of gastroschisis in that 
hospital, to determine the sociodemographic and 
obstetric profile of pregnant women whose infants 
were diagnosed with gastroschisis, and to describe 
perinatal outcomes of cases of gastroschisis.
METHODS
A cross-sectional descriptive, quantitative, 
retrospective study was conducted in a large public 
hospital in Porto Alegre, southern Brazil. The maternity 
ward of the hospital supports education and research 
and is a reference center for at-risk pregnant women 
from Porto Alegre, its metropolitan region, and the 
state of Rio Grande do Sul.
The sample consisted of medical records of 
neonates diagnosed with gastroschisis and treated 
at the study hospital from January 1st, 2006 to 
January 1st, 2016. The analysis included all medical 
records from infants with gastroschisis and other 
associated malformations born at the study institution 
or transferred from other institutions.
For this study, mean delivery rate was considered 
to be 4,800 deliveries per year, with the assessment 
of all medical records from NBs with gastroschisis 
treated at the analyzed hospital within the established 
time frame.
Medical records were searched through electronic 
consultation to the institution’s epidemiology 
service using the International Code of Diseases 
(ICD) 10 Q 79.3 and were subsequently accessed 
through the Medical Records and Statistics Service. 
The information obtained was recorded on a data 
collection form and then inserted into an Excel 
database. Data were analyzed using descriptive 
statistics expressed as absolute and relative frequency 
for categorical variables and as mean and standard 
deviation for quantitative variables. The Pearson’s 
chi-square test was applied to assess the association 
between categorical variables. When associations 
were statistically significant, adjusted residual analysis 
was used. Statistical analysis was performed using 
SSPS, version 21.0. The level of significance was 
set at 5% (p ≤ 0.05).
Variables were characterized as follows: maternal 
data (age, skin color, educational level, origin, 
occupation); clinical-obstetric data (gestational 
age, maternal blood type, number of prenatal visits, 
parity, prenatal diagnosis of gastroschisis, previous 
disease, complications during pregnancy, medication 
use during pregnancy, alcohol or tobacco use during 
pregnancy, use of other illegal drugs, family history 
of malformations, mode of delivery); and perinatal 
data (NB sex, NB birth weight, gestational age as 
assessed by the Capurro method, 1- and 5-minute 
Apgar scores, other associated malformations, type 
of abdominal closure, postnatal death).
The present study was conducted according to 
ethical regulations for human subjects research set 
forth in the Brazilian National Health Council Resolution 
no. 466/12 and was approved by the Research 
Ethics Committees of Universidade do Vale do Rio 
dos Sinos (UNISINOS) and of the co-participating 
institution, under protocol number 1.396.618/2015.
RESULTS
According to the collected data, the prevalence 
of gastroschisis was 0.11%, with a 95% confidence 
interval from 0.9% to 1.5%.
Among the 54 medical records from neonates 
with gastroschisis, mean maternal age was 20 years. 
Most women reported themselves as white and 
more than 30% reported to have above 8 years of 
education. More than a half of mothers of infants 
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with gastroschisis reported not to perform any paid 
work activity (table 1).
As for maternal place of origin, 51% of mothers 
came from other cities through transfer of neonate 
or mother from other health institutions (table 1).
Obstetric findings showed a mean gestational age 
of 36.6 weeks and a mean of six prenatal visits. More 
than 80% of cases of gastroschisis were diagnosed 
during prenatal care. Regarding mode of delivery, 
79.2% of infants were born by cesarean section, 
whereas 20.8% of those diagnosed prenatally were 
born by vaginal delivery (table 2).
More than 50% of pregnant women had some 
complication during pregnancy, the most common 
of which was urinary tract infection (UTI) (50%) 
(figure 1). The most commonly used medications to 
treat this condition were amoxicillin and cefalexin, 
both used in 16.7% of cases (figure 2).
As for the profile of NBs with gastroschisis, sex 
distribution was equal, i.e., 50% for each sex. Mean 
birth weight was 2,427 g, and mean gestational age 
by the Capurro method was 37.8 weeks. Mean 1- and 
5-minute Apgar scores were 8 and 9, respectively. 
No death was reported among neonates born at the 
study institution in the immediate postpartum period 
or in the delivery room. However, 7.4% of medical 
records reported death in the late postpartum period 
from in-hospital complications, all of which described 
as septic shock (table 3).
Of the cases analyzed, 72.5% underwent primary 
closure and 27.5% underwent secondary closure. 
Median time from birth to primary closure was 2.5 hours 
(table 3) (figure 3 and 4). Of the cases assessed, 40% 
had some malformation associated with gastroschisis, 






Maternal age (years) – 
mean ± SD
46 (85.2) 20.2 ± 3.9
Maternal skin color 36 (66.7)
White 33 (91.7)
Black 3 (8.3)








Incomplete high school 11 (34.4)




Region of origin 51 (94.4)
Porto Alegre 10 (19.6)
Metropolitan region 15 (29.4)
Countryside 26 (51.0)
Paid work 32 (59.3%)
Yes* 13 (40.6)
No 19 (59.4)
Number of pregnancies – 
median (P25 – P75)
42 (77.8) 1 (1-2)
Previous vaginal delivery 39 (72.2) 11 (28.2)
Previous cesarean section 39 (72.2) 3 (7.7)
Miscarriage/abortion 35 (64.8) 3 (8.6)






Previous disease** 36 (6.7) 4 (11.1)
Source: designed by the author. Study data (2016). *Salesperson 
(n = 3); manicure (n = 2); servant (n = 1); shoemaker (n = 1); 
receptionist (n = 1); assistant (n = 1); general service assistant 
(n = 1); maid (n = 1); guard (n = 1); cashier operator (n = 1); 
**Gestational diabetes mellitus (n = 1); hypertension + diabetes 
mellitus (n = 1); hypothyroidism (n = 1); pyelonephritis 
(n = 1); SD: standard deviation; md: median; P25: 25th percentile; 
P75: 75th percentile.
Table 2: Obstetric profile of mothers of infants with 









(weeks) – mean ± SD
52 (96.3) 36.6 ± 1.9
Number of prenatal 
visits – mean ± SD
46 (85.2) 6.9 ± 2.7
Prenatal diagnosis of 
gastroschisis
41 (75.9) 34 (82.9)
Singleton pregnancy 47 (87.0) 44 (93.6)
Complications 42 (77.8) 22 (52.4)
Use of medication 
during pregnancy
33 (61.1) 24 (72.7)
Smoking 32 (59.3) 7 (21.9)
Alcohol use 31 (57.4) 1 (3.2)
Use of illegal drugs 32 (59.3) 2 (6.3)
Family history of 
malformations
7 (13.0) 3 (42.9)*
Mode of delivery 53 (98.1)
Cesarean section 42 (79.2)







*Degree of kinship of the family member with malformation is 
child; SD: standard deviation; md: median; P25: 25th percentile; 
P75: 75th percentile. Source: designed by the author. Study data 
(2016).
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the most frequent of which were external exposure of 
stomach (25%), external exposure of small intestine, 
and heart murmur (18.75%) (figure 5).
DISCUSSION
The present study revealed the profile of NB 
diagnosed with gastroschisis and treated at a large 
public hospital in Porto Alegre, southern Brazil. 
The prevalence of gastroschisis in our study was 
0.11%, i.e., 54 cases, which is in contrast to a study 
that reported a prevalence of 4.53 cases per 10,000 live 
births in Porto Alegre from 2000 to 20042. In South 
America, the Latin American Collaborative Study 
of Congential Malformations (Estudo Colaborativo 
Latino-Americano de Malformações Congênitas, 
ECLAMC) found a prevalence of 2.9 per 10,000 live 
births13,14.
In terms of educational level, 18.8% of women 
had a high school degree and only 1.9% had a 
higher education degree. In line with our results, 
a survey conducted in Brazil in 2009 showed that 
8.2% of parturient women had from 0 to 3 years of 
education, 28.7%, had from 4 to 7 years of education, 
and 63.1%, had eight years or more of education15.
With regard to associated risk factors, some 
authors16 state that early maternal age is a risk 
factor for gastroschisis. However, this malformation 
may also occur among infants of advanced age 
mothers, resulting from factors such as hormone 
and biochemical deficiencies6. The literature findings 
were consistent with those of the present study, which 
found a mean maternal age of 20.2 years. Other 
factors associated with gastroschisis may be related 
to maternal habits, primiparity, and socioeconomic 
Figure 1: Sample distribution of neonatal complications (n = 22).
Figure 2: Most commonly used medications during pregnancy (n = 24).
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status, as shown in other studies6 that found an 
increased risk of gastroschisis among primiparous 
women, those with low economic and educational 
status, and those with reported use and abuse of 
illegal drugs, such as crack, and/or tobacco during 
pregnancy. Drug consumption during pregnancy is 
associated with maternal and fetal complications.
Illegal drugs deregulate blood flow to the fetus 
and may lead to uteroplacental insufficiency causing 
premature placental detachment, intrauterine growth 
restriction, low birth weight, premature amniorrhexis, 
amniotic fluid with meconium, preterm labor, and 
congenital malformations17.
According to the present study, the use of tobacco 
and illicit drugs during pregnancy was reported in 
21.9% and 6.3% of medical records, respectively. 
Other teratogenic agents during pregnancy include 
aspirin, ibuprofen, and/or pseudoephedrine when 
taken during embryonic development5,18. International 
studies6 showed a significant association between 
UTI at conception and presence of gastroschisis. 
As for fetal susceptibility to medications, it is 
important to consider the gestational age when 
the mother started taking the medication, because 
some pharmacological substances lead to changes 
in fetal embryonic development18. These results are 
in agreement with those found in the present study, 
in which 24 medical records reported treatment for 
UTI during pregnancy.
With regard to mode of delivery, some studies3 
stated that early prenatal diagnosis of gastroschisis is 
important to determine mode of delivery. However, the 
most appropriate mode of delivery for this condition 
is still controversial. Studies did not show any benefit 
from routine surgical delivery19-21 except for the 
possibility of planning neonatal care together with 
the neonatology team. In the present study, 79.2% 
of infants were born by cesarean section, of which 
97.6% were performed with medical indication due 
to gastroschisis. This condition may be diagnosed by 
ultrasound after nearly 12 weeks gestation. This test 
allows to diagnose congenital malformations and to 
identify type, size, location, and content of the defect, 
being thus crucial for pregnancy follow-up and for 
the transfer of pregnant women to a reference center 








Stillborn 54 (100) 0 (0.0)
Infant’s sex 54 (100)
Male 27 (50.0)
Female 27 (50.0)
Birth weight (g) – mean ± 
SD
52 (96.3) 2427 ± 494
1-minute Apgar score – md 
(P25 – P75)
51 (94.4) 8 (7-9)
5-minute Apgar score – md 
(P25 – P75)
51 (94.4) 9 (9-9)
Gestational age by the 
Capurro method (weeks) – 
mean ± SD
30 (55.6) 37.8 ± 1.8
Other associated 
malformations
40 (74.1) 16 (40.0)
Type of closure 51 (94.4)
Primary 37 (72.5)
Secondary 14 (27.5)
Hours of life – md  
(P25 – P75)
24 (44.4) 2.5 (1-22)
Late postpartum deaths – 
n (%)
54 (100) 4 (7.4)
SD: standard deviation; md: median; P25: 25th percentile; 
P75: 75th percentile. Source: designed by the author. Study data 
(2016).
Figure 4: Postoperative image of newborn with gastroschisis 
in the supine position.
Figure 3: Postoperative image of newborn with gastroschisis.
http://seer.ufrgs.br/hcpaClin Biomed Res 2017;37(1)30
Souza et al.
in order to choose the best decision making for the 
treatment of neonates with gastroschisis7.
The birth plan includes women support, preparations 
for childbirth, and surgical treatment of the diagnosed 
complications. Therefore, prenatal diagnosis makes 
it possible to develop a birth plan, to arrange the 
transfer of pregnant women to the reference hospital, 
and to reduce the time between delivery and surgical 
procedure, thus increasing survival expectancy 
among neonates3.
Health care for pregnant women is complicated 
by the fact that prenatal care is provided by an 
obstetrician and childbirth is conducted by another 
professional who is not familiar with the case, which 
may undermine the counter-referral from the health 
care center to the referral institution22.
Currently, mortality rates from gastroschisis 
are low and survival may reach 90%, as shown by 
Snyder23 and Driver et al.24,consistent with findings of 
the present study, in which mortality rate was 7.4%. 
However, a study conducted in the state of Minas 
Gerais, southeastern Brazil, found higher mortality 
rates (14.7%) compared to developing countries11, 
with deaths usually occurring among neonates with 
intestinal impairment or sepsis7.
With regard to treatment of the NB with gastroschisis 
in the immediate postpartum period, a silo, i.e., a 
polyvinyl chloride (PVC) bag, helps prevent heat and 
fluid loss and allows for intestinal loops to be returned 
to the abdominal cavity until the surgical closure of 
the abdominal wall7. Our findings were consistent 
with those of a previous study2 aiming to analyze the 
perinatal mortality rate in cases of gastroschisis and 
possible associated factors, which found that silo 
placement was the primary procedure in 68.8% of 
the cases, with a mean intervention time of 3 hours. 
The present study obtained similar results, considering 
that 72.5% of neonates underwent primary closure 
and median time for abdominal wall closure was 
2.5 hours. Although there is consensus that urgent 
repair surgery is required, there is no consensus on 
the time interval between birth and surgery7. A study 
shows that intervals greater than 4 hours are associated 
with greater mortality25, but a Canadian study found 
that there was no difference in mortality rates between 
patients operated before the age of 6 hours and those 
operated at a later age26.
With regard to associated malformations, the literature4 
reports that there was a low number of malformations 
associated with gastroschisis. Conversely, the present 
study observed that 40% of cases of gastroschisis had 
some type of associated malformation and external 
exposure of other visceral content, including heart 
murmur (18.75%), cryptorchidism (12.5%), congenital 
Figure 5: Sample distribution of associated malformations (n = 16).
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clubfoot and micrognathism (6.25%). As for exposed 
content, this study observed that 25% of NBs presented 
with intestine evisceration, 6.25% with stomach 
evisceration, 18.75% with small bowel evisceration, 
and 12.5% with fallopian tube evisceration.
Birth weight is an important factor in the progression 
of neonates with gastroschisis. Intrauterine growth 
restriction, as observed by low birth weight (≤ 2,500 g), 
is one of the frequent complications in neonates with 
gastroschisis27. In this study, infants who died at birth 
had a mean birth weight below 1,800 g, showing that 
low birth weight and prematurity are associated with 
mortality2. Intrauterine growth restriction may be influenced 
by loss of nutrients and proteins through intestinal 
exposure to amniotic fluid causing secondary growth 
deprivation19. This fact may lead to a lower tolerance 
to the progression of enteral feeding, requiring longer 
time of parenteral nutrition and thus longer hospital 
stay11. It is worth emphasizing that this study did not 
investigate variables related to parenteral nutrition, 
antibiotic therapy, and length of hospital stay among 
cases of gastroschisis.
Although the prevalence rates found here differ 
from those of previous studies, our findings on related 
causes, such as maternal age, use of drugs, and 
types of abdominal closure, are similar to those of 
other studies on gastroschisis
Early prenatal diagnosis of gastroschisis has an 
important relationship with the best neonatal outcomes, 
because early diagnosis makes it possible to monitor 
fetal conditions, to choose mode of delivery, and to 
follow women during pregnancy.
The multidisciplinary team plays an important role 
in the care of NBs with gastroschisis, especially with 
regard to guiding and educating patients’ family and 
their support network.
It is essential to refer and counter-refer these 
cases from and to services that will follow neonates 
and their families so as to provide care in a humane, 
safe and qualified way.
Since this was a retrospective study, it was limited 
by the search of information in medical records, 
especially those from cases transferred from other 
maternity hospitals to the study hospital, which may 
affect study results. New studies are suggested to 
assess prenatal care, postoperative care, and neonatal 
intensive care.
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